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PRELIMINARY AND SHORT REPORTS
SERUM CONCENTRATION FOLLOWING THE ORAL ADMINISTRATION OF
CRYSTALLINE PROCAINE PENICILLIN G AND CRYSTALLINE
SODIUM PENICILLIN G*
D. K. KITCNEN, M.D., E. W. THo&s, M.D. AND C. R. REIN, M.D.
Numerous reports have been published describing serum concentrations produced by the
oral administration (1, 2, 3, 4, 5, 6) of various salts of penicillin. Most of these describe
studies in which relatively small amounts of penicillin were ingested. The purpose of this
study was to investigate serum concentrations following much higher single doses of two
different salts: crystalline procaine penicillin G and crystalline sodium penicillin G. Three
different schedules of treatment (A, B, and C) were employed with these two products.
Tablets were made containing an estimated 0.5 millIon units of each of these salts. How-
ever, subsequent assays of the finished tablets showed them to contain slightly in excess of
this amount as described below.
Schedule A consisted of the simultaneous administration of two tablets of crystalline
sodium penicillin G. Each tablet contained 0.53 million units accounting for a single total
dose of 1.06 million units of this salt. Schedule B consisted of a single dose of one tablet of
this same salt or 0.53 million units. Schedule C consisted of a single dose of one tablet of
crystalline procaine penicillin G containing 0.55 million units.
The curves on the chart present the average serum concentration points at the assay
periods of these schedules. The assays were performed by a cup plate method utilizing
Sarcina lutea as the test organism. These assays were performed immediately prior to
the ingestion of the tablets, one hour after and thereafter at approximately two hour
intervals until no further positive values were secured. All tablets were administered in
the morning, one hour before the first meal of the day. From then on no restrictions were
placed on water or food intake nor on the administration of drugs other than antibiotics.
It is interesting to note that the insoluble crystalline procaine penicillin G (Schedule C)
appeared in the serum in a much lower concentration and disappeared more rapidly than
did the soluble crystalline sodium penicillin G (Schedules A and B). It is of further in-
terest to note that a rather sharp decline in the excretion rate of both salts in all three sched-
ules occurred between the seventh and eighth hours.
Table 1 presents data showing the number of patients studied on each schedule, their
average penicillin serum concentration at the various hours of assay, and the percentage
of all patients displaying a serum concentration of 0.03 units per cc or above at any assay
period. In accordance with standard practice (7, 8) this is assumed to be the minimum ef-
fective therapeutic concentration for most infections.
SUMMARY
Pertinent data is presented on the serum concentration produced by the oral administra-
tion of crystalline procaine penicillin G and crystalline sodium penicillin G in single doses
considerably higher than those commonly employed in therapy at this time. Crystalline
procaine penicillin G appeared in the serum in a much lower concentration and disappeared
more rapidly than did crystalline sodium penicillin G.
* From Bristol Laboratories Inc., New York (Dr. Kitchen); Bellevue Hospital and New
York University College of Medicine, N. Y. (Drs. Thomas and Rein).
Messrs. Crutchfield and McDuffie of Bristol Laboratories Inc., made the statistical
analysis of these data.
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HOURS
SCHEDULE A 15-49 PATIENTS SCHEDULE B 42 PATIENTS SCHEDULE C 11 PATIENTS
Aver. serum
level
% .03 or
above
Aver, serum
level
% .03 or
above
Aver, serum
level
% .03 or
above
1 3.71 100 1.685 100 .056 100
3 1.49 100 .363 100 .075 90.5
5 .467 100 .116 92.8 .054 72.5
7 .244 96.7 .049 50 .016 45.5
8 .047 66.6
9 .008 64.8 .004 9.5 0 0
10 .004 25.5
12 .0009 6.6 I
FIG. 1
TABLE 1
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